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(54) SYNCHRONIZATION PROCESS OF CATALYST FOR ELECTROLESS METAL PLATING WITH PLASTIC 

(57)Abstract: | y y 

PURPOSE: To provide a simplified process, wherein a conductive channel is provided on 

A 

a plastic substrate to form an electric part. 

CONSTITUTION: With the surface of a thermoplastic substrate 26 improved, a jet flow | ' ' eg6 ^ 

of precursor of a catalyst for electroless adherence of a conductive metal is adhered on a * 

the substrate 26, on a conductive path 28 of a specified pattern, and an adhering 

precursor 30 of a specified pattern corresponding to the conductive path is locally and | ,,, na ^-r^ 

at the same time, heated to sufficiently soften the surface of thermoplastic. Thus the 

catalyst can penetrate into a softened plastic surface for fixing with the thermoplastic. c 

With a decomposition, at the same time, of a catalyst precursor into a catalyst being . 

allowed, the adherence of a metal 31 to a substrate is promoted. ^ 
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^ * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The thermoplastic substrate which has the melting point of 325 degrees C or less is included. 
The electric conduction path in said substrate The electric conduction metal path which is pasted up on 
the non-electrolyzed catalyst nucleation site strongly fixed in said thermoplastic substrate and which 
was welded continuously in no electrolyzing is included. Said catalyst Are the decomposition 
temperature below the melting point of said thermoplastic, and said thermoplastic softens. In the pattern 
of said electric conduction path on said substrate of the spraying style of a catalyst precursor which 
has the decomposition temperature in the temperature requirement where said adhesion precursor is 
locally heated by the predetermined pattern corresponding to said electric conduction path, it is 
obtained from synchronous adhesion on said substrate. Said substrate, a catalyst precursor, and 
temperature The electrical part chosen so that it might fuse partjally, without a precursor's decomposing 
into a catalyst if it heats to said temperature, and thermoplastic's softening and decomposing 
substantially, a catalyst might be fixed and a nucleation site might be brought about. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] [Background of invention] This invention relates to the electrical part which has the electric 
conduction path formed by the electroless deposition of an electric conduction metal on the path of the 
nucleation site of the catalyst for the electroless deposition of the electric conduction metal fixed 
especially to thermoplastic thru/or the pattern in a thermoplastic substrate about the approach of 
making an electrical part and an electrical part roughly. An electrical part can be used as the planar 
member in devices, such as a copying machine for office work, a copying machine, and an auto-dup 
machine that makes a printer the start, 2 side-face circuit board or a frame, and a structural member. In 
a common electrostatic photo-copying machine, the electric charge of the photoconduction insulating 
member is carried out to homogeneity, and it exposes to the light figure which forms an electrostatic 
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latent image on a member corresponding to the image which discharges exposure thru/or a background 
region and is contained in a manuscript document. It can be used for modulating beams of light, such as 
a laser beam, instead, discharging the part of a photoconduction side in sorting, and recording the 
information on desired on it. An electrostatic latent image is changed into a visible condition in 
developing a latent image with the developer powder which calls a toner, imprints to back faces, such as 
a form, succeedingly, applies heat and a pressure, and is established eternally. 

[0002] In commercial application of such a product, it is required to supply power and a logic signal to 
various locations in a device. Conventionally, this has taken the form which wires the harness in each 
device using the conventional wire, and supplies power and a logic signal to various functional elements 
in an automatic device. Although the conventional approach was very effective in creating a convenient 
product, the need of offering a different approach by possibility of receiving increase and the automation 
assembly of the demand to a manufacturing cost is coming out. For example, since each wire and wire 
harness are very supple essentially, it does not become exchange of an automation assembly which uses 
robotics in itself. Furthermore, although all required connection is made, it is necessary to deal with 
such a harness several times thru/or, and it needs to move. This is a very labor-intensive activity, often 
needs to root-ize some harnesses with the last connection which lets a channel pass manually or is 
manually attained around components again, and may produce a humane error within an assembly. The 
possibility of human being s error is reduced by automatic and using especially a robot assembly. In 
addition to the comparatively high labor cost relevant to installation of harness construction and an 
electric wiring harness, it may not be completely reliable in that those meant functions are brought 
about. Furthermore, according to increase of such complexity of the capacity of a product, two or more 
wire harness may be need by each device, it may need a big tooth space, and, thereby, the overall size 
of a device may increase. Therefore, there is a demand which offers the conventional wiring and the 
alternative plan of wire harness that those problems are conquered. 

[0003] OROU skiing (Orlowski) transferred common to the grantor of this invention ** — receiving U.S. 
Pat. No. 5,153,023 prepared the thermoplastic substrate which has the melting point of 325 degrees C or 
less, and has indicated how to cover a substrate with the precursor of the catalyst for non-electrolyzed 
adhesion (electroless deposition) of an electric conduction metal, and form an electric conduction path 
in a plastic plate. A catalyst is below the melting point of thermoplastic and has decomposition 
temperature within limits which thermoplastic softens. It heats to sufficient temperature to disassemble 
a catalyst precursor into a catalyst for the covering thermoplasticity substrate corresponding to an 
electric conduction path by exposing to a laser beam, and soften thermoplastic. It heats to the 
temperature fused partially at least, without a precursor's decomposing a substrate, a catalyst precursor, 
and temperature into a catalyst, and thermoplastic's softening and decomposing substantially. A catalyst 
is osmosis (penetrate) to the front face of thermoplastic. It carries out, and comes to be fixed to it, and 
the nucleation site of the non-electrolyzed adhesion which an electric conduction metal follows is 
brought about, and it chooses so that an electric conduction metal may be adhered in non-electrolyzed 
adhesion to said part and an electric conduction path may be formed. A part for unexposed [ on a 
substrate ] thru/or a non-heating unit can be succeedingly washed and removed with the solvent for 
the precursors of a catalyst. 

[0004] Although an electric conduction path can be formed and it can automate in this process, after 
covering a substrate with a solution on the whole first, bringing about uniform covering of a catalyst 
precursor and drying a solution on all front faces continuously, forming covering of a catalyst precursor 
and exposing to heating thru/or a laser beam finally, some phases where covering in which a catalyst 
precursor remains must be washed and removed from a substrate front face are, and it is comparatively 
complicated. Removing covering which covers all substrates with a precursor and remains continuously 
with it brings about waste of some catalyst precursor ingredients inevitably. Furthermore, in a 
predetermined situation, a solvent tends to interact with predetermined plastics and the surface stage- 
like formation object which attacks them (attacking), decomposes and affects the continuing adhesion 
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activity is formed. Furthermore, if it exists in the front face of a period remarkable before exposing a 
catalyst precursor, and a thermoplastic substrate, it will be thought that an interaction with the 
thermoplastic substrate that a precursor is returned only to a metal in a certain form is performed, and 
it will become still more difficult to remove an unexposed precursor following formation of an electric 
conduction path. 

[0005] There are needs to the simplified process which prepares an electric conduction path in 
[Summary of the Invention], therefore a plastic plate, and forms an electrical part. Furthermore in a 
detail, the front face of a thermoplastic substrate is reformed, and it is the spraying style (atomized 
stream) of the precursor of the catalyst for non-electrolyzed adhesion of an electric conduction metal 
to the electric conduction path of a pattern predetermined in a substrate top. It adheres. While 
permeating the plastics front face which heated locally the adhesion precursor of the predetermined 
pattern corresponding to an electric conduction path to coincidence, fully softened the thermoplastic 
front face, and the catalyst softened and enabling it to fix by thermoplastic Adhesion to a metaled 
substrate is promoted by enabling decomposition of the coincidence to the catalyst of a catalyst 
precursor. 

[0006] In another, main modes of this invention, it is a thermoplastic substrate. It has the melting point 
of 325 degrees C or less, and a precursor is below the melting point of thermoplastic. Moreover, it fuses 
partially, without disassembling a catalyst precursor into a catalyst, softening a thermoplastic substrate 
and decomposing substantially. When it heats to sufficient temperature for this to fix a catalyst to a 
substrate, prepare the nucleation site of non-electrolyzed adhesion of an electric conduction metal, and 
form an electric conduction path, it has the decomposition temperature within the limits which 
thermoplastic softens. 

[0007] [Easy explanation of a drawing] Drawing 1 is a partial expansion perspective view of the frame 
part of an electrostatic photograph printing machine which has typical instantiation of the circuit pattern 
formed by operation of this invention. Drawing 2 A-D is the sectional view of the thermoplastic 
substrate in a different phase in the process which forms an electric conduction path. Drawing 3 is the 
schematic diagram of the simple equipment which can bring about both spraying styles of the catalyst 
precursor of the laser beam which used it by operation of this invention and doubled sweep gas and a 
focus, and a concentric circle. Drawing 4 is the expanded sectional view of the equipment illustrated to 
drawing 3 . Drawing 5 is the perspective view of three-dimension components, and shows expansion 
notching drawing 5 B which illustrated Mizouchi's non-electrolyzed pattern as expansion notching 
drawing 5 A which illustrated the slot on the both sides linked to tubing. Drawing 6 is the schematic 
diagram of the system which performs catalyst precursor adhesion and laser beam exposure of 
coincidence. 

[0008] [Explanation of a suitable example] This invention is explained for the example of an electrical 
part, and it about how to create by this invention. 

[0009] By this invention, the electrical part which has the adhesion to an electric conduction metal path 
pattern thru/or the substrate of a circuit which improved very much is created, and a processing phase 
offers the processing time and the method of saving both ingredients few. There is a phase of heating 
the precursor which adhered the precursor of the catalyst for non-electrolyzed adhesion of an electric 
conduction metal on the thermoplastic substrate in the pattern of an electric conduction path, and 
adhered locally synchronous to the pattern corresponding to an electric conduction path in a process. A 
thermoplastic substrate has the melting point of 325 degrees C or less, it is exposed by the laser beam, 
disassembles a catalyst precursor, makes it a catalyst, and heats it to the temperature which softens 
without decomposing substantially and fuses a thermoplastic substrate partially at least, and when a 
catalyst permeates on the surface of a substrate and cools plastics, it enables it to fix it strongly. In 
thermoplastic, the catalyst fixed such offers the nucleation site of non-electrolyzed adhesion of a 
consecutive electric conduction metal, and forms an electric conduction path. Structural thru/or an un- 
structural element are sufficient as components, and they can also have a single path thru/or a circuit. 
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[0010] Saying, "It adheres synchronous and heats" has the intention of defining the two-step process 
which heating by exposure by the laser beam etc. produces immediately after adhesion of a catalyst 
precursor. Those two phases generally performed in the above-mentioned sequence can perform a 
second and several mere mm regarding it as coincidence as a matter of fact, since it is generally carried 
out by ten or less mses mutually. 

[001 1] The semantics of this invention will be understood by drawing 1 and 2. In drawing 1 , the 
structural frame 10 is illustrated as some electrostatic photo-copying machines with the drive module 
12 and the platen drive module 14. Please refer to U.S. Pat. No. 4,563,078 about the further explanation 
of a device element and its actuation approach. Furthermore, the electric conduction path thru/or trace 
20 which can be directly formed in the device support frame 10 by the technique of this invention is 
illustrated. Moreover, the electric conduction trace 21 and the penetration path 24 are also illustrated. 
[0012] Drawing 2 A-2D is an expanded sectional view in the manufacture phase of some of electrical 
parts by the technique of this invention. The substrate 26 is exposed to a perimeter condition in drawing 
2 A. 

[0013] It has illustrated that drawing 2 B adheres a catalyst precursor to the pattern of the electric 
conduction path 28 on the thermoplastic substrate 26. 

[0014] Drawing 2 C has illustrated the condition of the substrate 26 after exposing in order to 
decompose into the catalyst particle 30 which is produced within several mm second after adhesion of a 
catalyst precursor and which is fixed to it when it generally heats by exposure by the laser beam, the 
front face of volatile gas and a thermoplastic substrate is permeated in a catalyst precursor and a 
substrate cools. 

[0015] Drawing 2 D has illustrated the structure containing the electric conduction metal layer 31 which 
adhered in no electrolyzing on the exposure catalyst 30 which adhered to the plastic plate 26 thermally. 
[0016] It is C02 when drawing 3 which illustrated a useful approach and equipment roughly by this 
invention here, and 4 are seen. The laser beam 34 which doubled the focus with the lens 33 and had the 
focus in the laser 32, such as laser, is emitted to the front face of a workpiece 35. Cleaning the optical 
element of the outlet of laser continuously during this activity using "sweeps", such as an argon, helium, 
or nitrogen, thru/or "carrier" gas is usually performed. The nozzle 37 generally attached in the 
surroundings of a laser beam concentric circular discharged sweep gas by the low voltage force of about 
five to 30 psi, and it has prevented small particle contamination, a droplet, and the gas that can be 
condensed reaching an opening optical element by that cause. Emission of the sweep gas to the optical 
element in this approach makes min the irregular maintenance which maintains a high quality output 
beam and which is helpful and cost requires again. By this invention, the 2nd gas inlet 38 for introducing 
the spraying style of the catalyst precursor of a laser beam and a concentric circle sweep gas and 
whose focus suited is formed to this system. With the simplest gestalt, equipment can be considered to 
be the EYA brush of the laser beam which moves a catalyst precursor which adheres from a spraying 
style right above exactly. This equipment is effective in forming a simple pattern and a simple straight 
line. However, to a more complicated pattern, a spraying style is emitted to the surroundings of the laser 
in supply of the cone form of the concentric circle of a precursor with the nozzle which is a funnel in a 
funnel in fact. Therefore, whichever equipment moves in the direction of about a workpiece, the spraying 
style of a catalyst precursor is always emitted to the transverse plane of a laser beam, and sweep gas 
thru/or carrier gas always become the closest to a laser beam and a lens, and can give the protection. 
The nozzle surrounding a laser beam has a very small hole, and the closing motion can be controlled by 
the further example so that the spraying style of a catalyst precursor is emitted only to the transverse 
plane of the laser of the processing direction. 

[0017] It is not necessary to have the usual solvent which is needed by using a spraying style with the 
above-mentioned invention, and the mixture of an ingredient can be used. Furthermore, a spraying style 
can be formed from the solution, the suspension, emulsion, or desiccation powder of a catalyst 
precursor at the edge of a nozzle. Although it can be used by flowing into sweep gas if a catalyst 
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precursor can be used by the gaseous phase, this serves as a comparatively slow process. In early 
processing, a liquid a solid-state solution thru/or suspension are desirable. Furthermore, in the present 
process, two or more attempts of adhesion and heating can be performed in order to secure a sharp 
edge thru/or perfect covering, for example. The width of face of the catalyst precursor which generally 
adhered is larger than the width of face of the laser whose focus suits to 75 - 100 microns or less, and 
an unexposed precursor can be removed from a substrate by washing with a suitable solvent after an 
exposure phase and cooling. Therefore, width of face of the adhering catalyst precursor and width of 
face of a laser beam are made the same, and it is desirable to make it there be no residue of the 
catalyst precursor which must be removed. 

[0018] In operation of this invention, it can be used with the melting point of 325 degrees C or less, and 
any suitable thermoplastic substrates which have the melting point of 300 degrees C or less if it can do. 
Generally the catalyst precursor used by operation of this invention has the pyrolysis temperature of 
the range of 260 degrees C from 200 degrees below about 260 degrees C. When 50 degrees of the 
optimal adhesion of the decomposition temperature of a catalyst precursor were completed, it turned 
out that it can attain by choosing the thermoplastic which has the melting point of less than 30 degrees. 
This temperature enables decomposition to the volatile matter and the catalyst of a catalyst precursor 
at the almost same temperature which does not fuse substantially or is not decomposed, although 
thermoplastic softens partially substantially. The pressure formed by sweep gas and the catalyst 
precursor emission system can support this fixed function. There are plastics of mixture with oxidization 
poly phenyline, such as chlorination polyvinyl and noryl, a polycarbonate, and the polycarbonate of ABS 
and ABS, polyester, and others and plastics for engineering, such as polyimide, in general thermoplastic. 
Polyimide Nylon 66 and especially nylon 6 are desirable because [ those / adhesive ] it was outstanding. 
If wanted, thermoplastic can be filled with the conventional bulking agents, such as a pure form or a pure 
glass fiber, and clay, or can be used as form and can reduce weight by the conventional approach. In the 
another example, if it covers with a suitable thermoplastic layer in advance, thermosetting plastic can be 
used. 

[0019] A catalyst is chosen so that it may participate in non-electrolyzed adhesion of an electric 
conduction metal by generally preparing a metaled nucleation site. There is a platinum prototype more 
than copper acetate, hydroxylation palladium diamine, acetic-acid palladium, acetic-acid palladium acetyl, 
hexafluoro acetyl acetate palladium, and a palladium compound in a common catalyst precursor with the 
decomposition temperature between about 200-degree-260 degrees C. Especially since it is marketed 
and decomposes possible [ prediction ] with one low decomposition temperature of 220 degrees C 
beautiful again, acetic-acid palladium is desirable. Furthermore, it solves in solvents, such as an acetone 
harmless to thermoplastic, and alcohol. 

[0020] As point ** was carried out, a catalyst precursor is offered by the spraying style which can also 
hang down the solution, the suspension, emulsion, or desiccation powder of a precursor to the front face 
of a thermoplastic substrate. If possible, since [ economical and environment-], it is desirable to use a 
drainage system. However, the organic solvent which has the precursor of about 1 to 5% of 
concentration, such as an acetone, a methyl ethyl ketone, ethyl alcohol, methyl alcohol, toluene, 
ammonia, an acetonitrile, a chlorobenzene, and a methyl chloride, can be used, or [ not disassembling a 
thermoplastic substrate, although a solvent dissolves a catalyst ] — or it should choose so that 
TESHIFAI (tacify) may be carried out. It is heating of the precursor within several mere mm second in 
the pattern corresponding to desired electric conduction trace which is carried out to decomposition 
and coincidence of a catalyst precursor. Laser with the wavelength chosen so that a thermoplastic 
substrate could generally absorb easily performs this. Especially since all the standard engineering 
plastics that carried out point ** of the carbon dioxide gas laser is absorbed on the wavelength of 10.6 
microns, it is desirable. Generally the 0.1 to LOW carbon dioxide gas laser of low-power output can 
double a focus with a point with a diameter of 100 microns. Scan a plastics front face at the rate of 5cm 
from 0.5mm per second, and a catalyst precursor is heated to the temperature beyond pyrolysis 
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temperature. A precursor is volatilization-ized by the gas which comes out, permeates the thermoplastic 
front face which the metallic catalyst sludge remained and softened and was fused partially, and it 
comes to be fixed while a thermoplastic front face cools. As mentioned above, if the difference between 
the melting point of thermoplastic and the decomposition temperature of a catalyst precursor can 
perform 50 degrees C or less of the optimal adhesion, it will be obtained at the time of 30 degrees C or 
less. The catalyst precursor of an area exposed thru/or heated is removable with solvents, such as a 
solvent which supplied the catalyst precursor from the first, after creation of the catalyst path fixed to 
the exposure to a laser beam, and a plastics front face. 

[0021] The culmination of formation of the electric component of this invention is plating of a up to [ the 
catalyst nucleation site fixed to the thermoplastic substrate of electric conduction metals, such as 
copper and nickel, ]. The standard electroless deposition technique, such as buses, such as a copper 
sulfate for copperings, follows the mechanism generally accepted. 
[0022] 
[Formula 1] 

Pd 

2Cu" + HCHO+30H- *2Cu + +HCOCT +2H 2 0 

I 

2CU° +Cu +2 

[0023] 

CuS04.5H2 O 25 g/l guru KONETO sodium 60 g/INaOH 20 g/l formaldehyde 15 m/l (37% solution) 
Temperature 75 degrees F (23.9 degrees C) 

[0024] Generally a copper sludge with a thickness of 30 microinches (0.76 micrometers) is made in 20 
minutes. Although this is enough for application of low-power output, in many application, the thickness 
to 1000 microinches (25.4 micrometers) may be the need, the addition of copper thickness can be most 
effectively attained by it being further alike and plating in electrolysis, within an acid copper-sulfate 
solution, under the following conditions. 
[0025] 

CuS04.5H2 O 250 g/IH2 S04 75 g/ICL- 40 ppm gelatin 40 ppm temperature 130 degrees F (54.4 
degrees C) 

Current density 1 -10A [/square ] decimeter [0026] Next, drawing 5 has illustrated the three-dimension 
part which has a continuous non-electrolyzed pattern on two or more pages shown across the corner 
shown in the reference figure 36 about drawing 5 and 6. Trace descends continuously, it is illustrated 
that two perpendicular walls are passed, and one of the walls is shown in expansion notching drawing 5 
A which has a path 39. The path of drawing 5 A has the wall configuration which the cross section of a 
path was fixed, changed and it dwindled on another side from one side, and can dwindle a path in the 
minimum cross section in another side from the cross section greatest by one side, or can be dwindled 
in the minimum cross section between the 1st and the 2nd side from the maximum cross section on 
both sides. The wall of a path can have the precursor adhered and heated from both sides from the side 
which has the maximum cross section, can form a catalyst path in another side from one side, and, 
thereby, plates an electric conduction metal with such geometric structure for a path during 
consecutive electroless deposition. Expansion notching drawing 5 B has also illustrated use of the slot 
41 in a thermoplastic substrate, and the location of an electric conduction path offers additional 
protection of the pattern which this plated from the damage by wear. 

[0027] Drawing 6 has illustrated roughly the approach of creating two or more electric conduction paths 
used as a circuit pattern in components, and components 40 are fixed to the table 42 attached pivotable 
about the medial axis 43 of the shaft in the motor box 44 (not shown). Furthermore, a table is movable 
in respect of XY movement of a worm gear 46 by another motor in the motor box 44 (not shown). It has 
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three laser ports 50, 52, and 54, and the laser scan carriage 48 has the sweep gas inlet 37 and the 
atomization precursor inlet port 38 which were attached in concentric circular, and each is 
perpendicularly movable by the worm gear 56 and the motor 58, and it orients an assembly in each 
direction by horizontally movable carriage by the worm gear 60 and the motor 62. Migration of a table 42 
and the scan carriage 48 forms the pattern which controlled by the programmable control unit 64 and 
was chosen as beforehand [ of electric conduction trace in components 40 ]. The harmful matter which 
adjoins the components which mark a discharge hose, arranges and is generated by heating is removable. 
[0028] [Example] An EYA brush is moved by Q.5mm/second in rate, and the spraying style of acetic- 
acid palladium (III) in an acetone (50mg or less per ml) is emitted to one thin line of 1 mm of 5 i c3 i c3 J c3 i c as a 
catalyst precursor to the thermoplastic substrate of chlorination polyvinyl. A carbon dioxide gas laser 
beam with a point diameter of 1mm whose 20 - 25W [ per square cm ] focus which have a nitrogen 
sweep suited be scan along with the thin line of the adhering catalyst precursor immediately after an 
EYA brush, a chlorination polyvinyl substrate be heat beyond the 220-degree C pyrolysis temperature of 
acetic acid palladium, and the palladium which opened wide the cracked gas which make carbon dioxide 
gas and an acetic acid the start, and returned to the line on the softened front face be adhere. After 
cooling and hardening a thermoplastic substrate, the united coppering which has the thick endurance of 
about 25 microns on the line which carried out the dipping to the coppering solution of standard 
marketing for about 15 hours, and was formed by the EYA brush and laser is brought about. 
[0029] Therefore, since this invention offers the simple process which avoids the need of covering all 
thermoplastic substrates and then drying it, and saves the processing time and does not cover all the 
front faces of a thermoplastic substrate, the amount of the ingredient to be used is made to min. 
Furthermore, a catalyst precursor is made usable with the gestalt of both a solid-state and a liquid, it is 
not necessary to have a common solvent and work of the mixture of an ingredient is made possible. 
Since heating by adhesion and laser exposure of a catalyst precursor is produced synchronous and it is 
mutually generated in coincidence as a matter of fact within several mere mm second, the precursor is 
fresh and it is not necessary to worry that it can be easily removed from the unexposed area of the life 
of a precursor, or a substrate. Furthermore, the drainage system of a catalyst precursor can be made 
more nearly usable and, thereby, the cost of a specific organic solvent and environment-effect can be 
lost. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the partial expansion perspective view of the frame part of an electrostatic photograph 
printing machine which has typical instantiation of the circuit pattern formed by operation of this 
invention. 
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[Drawing 2] A-D is the sectional view of the thermoplastic substrate in a different phase in the process 
which forms an electric conduction path. 

[Drawing 3] It is the schematic diagram of the simple equipment which can bring about both spraying 
styles of the catalyst precursor of the laser beam which used it by operation of this invention and 
doubled sweep gas and a focus, and a concentric circle. 

fD rawing 4] It is the expanded sectional view of the equipment illustrated to drawing 3 . 
("Drawing 5] Expansion notching drawing 5 B which illustrated Mizouchi's non-electrolyzed pattern as 
expansion notching drawing 5 A which illustrated the slot on the both sides linked to tubing with the 
perspective view of three-dimension components is shown. 

[Drawing 6] It is the schematic diagram of the system which performs catalyst precursor adhesion and 
laser beam exposure of coincidence. 
[Description of Notations] 

10 Structural Frame, 12 Drive Module, 14 Platen Drive Module, 20 Trace, 21 Electric conduction trace, 
24 A penetration path, 26 A thermoplastic substrate. 28 An electric conduction path, 30 A catalyst 
particle. 31 An electric conduction metal layer, 32 Laser, 33 lenses, 34 A laser beam, 35 A workpiece. 37 
Nozzle, 38 A gas inlet, 39 A path, 40 Components, 42 Table, 43 A medial axis, 44 A motor box, 46 A 
worm gear, 48 Laser scan carriage, 50 and 52, 54 laser port, 56 A worm gear, 58 A motor, 60 A worm 
gear, 62 motors, 64 Programmable control unit 
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n-r*^tKj:D&« (3D <Dmw.^<Dttm&fem? 
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(2) 

/ 

[4#BfW#©IBB] 

[nmmi ] 3 2 5t;jwT©at&£WT5i?Mtta 
ittjE«&i*i©«m«i&«, Htre^stta® 

ma. mitt-^y^^yvnm&txrnftm^g.-r: 
sstcM^r s m £ ©a* - > K B9l2#»B5^**^m w 

[oooi] immmw) ^m\mmm\zitnm^ 
$,tmn.ffl8,ztt%J5mzmv, mz^—^y^y 
z izmiziytzmm&momnffi* y *m <Dmm<Dm^m 

*^&rfLLftmnM&z®viM&&mft\z&-r zn&m 
»j*-r«3t*c»UT«^-r*. ftbocw- s-*£-a 

T*©±fcffi3©«*£E»t - S©K:ftffl^*;i£#T so 

[0 0 0 2] *©J:3&«fl©iS*»tf;fl|-ett. milR 
»3flHt*«»l*i©«* tt»Brfc««f * 

«rt©A-**£E*lxT*a£»£«^£gft««rt 
SifiuX Mc# i r*g3ji©if*fceSMfc7'fc>:/'JK*f « 

&jiy-fe.&mfc7±>zn)<D3cm\ztiz>z\ti l $f2.^. s 

K*©«fc3fcA-**tt#i^±T©tt*IK*-r*©l;:* 

^ fpjs-ey- v *)izm htz o »a©n <o TStz^ftmr- 
Mj&znzmm&mtfr- hit.-? r±> 



2 

livlt^SS. MK*©«fc3fc»ffi©1Jia©»l8£©Jf 
Atc£9, tt»©K«A-*^**ffl^©*»-e^fiJS:Jl 

-tn6©wH*jEK"r*fie*©E»^»E*A-*x©« 
[0003] *few©a*AK*ac«i«Esnfc*-p 

>}7>*- (Orlowski) £K*rT5*St#ffFSil5, 15 
3, 0 2 3^il 3 2 5XJKT©»j£**rr*J»pJffle 
S*Sffl*U a«^«m#M©*«^# (electrole 
ss deposition) flJ©*^©tW#T«HLT:77*^ 

ttmzmK&Tzumzmamvx. mmw-*??*^ 

yt><DmM\zmM (penetrate) U ^tUzmfeZtiZJ: 

5i:ao, *«**©5litt#©*«*#*©«»rit-!J--f 

^TS«±©*S^^b*JD^a5^«> ttK©IMBtt 
ffl©*aOT?«c»L/T«lt)l»< 
[0 0 0 4] £©7a-kXT3$*3fS&£l*J&LTiiMb 

LT±«SHcM8l!9®#©i9-ft*®£ ! fe£e>U |ftt> 

T***tt«kbTtt»fiae#©*«*^i«u. Annie 
a> s»«ia9«#©»^-r"&*B*iife» tTSi o »3&»*»t 

z&mz&v®< ztit&mmz~&<DMmmm#ttn 
<Dt&mz*iz*>?. %.\ztti£(DiKMT'it. mmmi£<D 

■fyZT-y? tmKfcm? tn^^? 
(attacking) , #8?LT> 3ltt<^«ff^3R»cJK»*#>t 

o ©mhw, f»niffltt»«©*iB»c?¥flE-r * t , 

niaittx«t©«sf^ffl*«ffton*tston, mmm& 
<DMi$. \zm>T7kmyt<Dwim# z m^-r % z. t «je t m 
m\ztt%o 

[0005] mw<D>gm') 'fc^T^yT.j-yzmmz 
mm.®.® & k ttTtt^gBp D o ZMf&Tzmmitvrzyu-t 
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3 

«©«®£&Hl<T. S«±TJ3rJ£©A<*->©S**IS 

m\zmn&m<D&nmttMm<DMmc>niim#<D<%mffi (a 

toiized stream) £tt#U *««iSK:J*J6UfcRlfS© 

- > o#teiti# tc iwiBt \z tarn l tu— t 
zf^z^ytmwz+Mz&itLxtemtfmtitz?? 
zT-yz&mzmmvT-y—^zfyTsryfiz&vmfe 

Mzsimiz-rz z.t\z£K>&m<Dmfa^<Dmm*i&m? 

[0 0 0 6] *»W©#J©±KfcSB«Ttt. m*tM&& 

mnmtt%<D&MtfL-*M v*m»xmwm l *i&)8.-tz> 
ooiz+#umm\zmmviz£%\z*)-- ; £zfy7s : ?y!7& 

[0 0 0 7] CEIiB©fSW«tiJiW] El 1 tt» #fPJ3©* 

m\z&vwfo\^itm&K9-><Dftmbtim7fittirz> 

a*ftie+OjftpI!itt»*0»riiiHT?»5. 0311 * 

mm^mxmm lxzj -^xttAs^tfe u 

■H3fc«*l/fc8«©Jt*»riBHT*4. S5il 3* 
^05At, »rt©fc«!*^* — >*«jSl/fciS* 

[0 0 0 8] CffiSftHSSfclWifcHJI] *^W*«agI5p D p 

[0 0 0 9] *Sfi9§KJ:»5. **&»BI&/^->&^ 

SffrSU ffl3&»**^&<»3USM£*m©W#*» 
»-r*#8:S«#-r<&. yp-fexir^SSSS©/^- 

>rt©«spiaitt*«i±c.j»*^jR©»i**ft»ffl©*« 

pJSttS««3 2 5"C£AT©fill^^Jt%.. U— tftf-A 

xmxLxtemmm&ttftmi,xMm\zL, m*immm 
fozummzKM^-rizmtLx'ptK £i>&#$)\z® 
mr^mizmmv, mm^mmommzmrnvx^y 
9 z&iQvtzt zizmmizmizxzz, «t o \z? 

*««BS*»JiKf ^p n pttPj£W&^L#«ti£«Jg3l 



(3) 

[00 10] r^^Wfwft^fUTlWiij 

u— tftr- Ax&mytti e\z j: 3finf&7W&&iitjiK#©ft 
4 u -a 2 apg^ □ -t x £ je*f * z. £ * mm l 
xt^-So -mzm&<n>m%x?io : tn*>(D2'D(Dfm 

«, EWCl3^©R5'Jf*. HRIC1 05 'J»£TFTfr 

[oo i i] hi, 2\z&<o. *5sw©**j&«afpan 
i 2^7°7^>ig«) : &v3.-;n 4£mzmn^mm^- 

©MfcSKWKtniTtt, *H«HHF*4, 5 6 3, 0 7 
-Al 0\zU&Wf8rt-Z>Z\£<r>X%Z>mW83&ti^VY 

mass§2 4 t»«*$ntn6. 

[0 0 12] H2A-2D«*^BJ(D^&irct^«^a5 
&©tK:3a»©8i6»»4'©lfc:fc»riH0T?»«. 02 A 
Tit S«2 6*«ffl«J8t:«ffiUTlr»S. 

[0013] 0 2 B Bj^tt»« 2 6 _k 

20 T-**^SS2 8©/1*->l£tf^-f •5£££#J*bT^ 
5. 

[0 0 14] H2C»4«*SrtaB#©(t*»K:*5Ug>rt 

«sa«#*#5Btt^fxtj»piffltt»«©aiiit:«iiua 
s^ats t^-ncit snsttiei 1 3 0 \zamt 

[0 0 15] 0 2D«^^X^-yi7»«2 6 ICjRKllCft 

*b^^M^3 o ±\zmnmm\zttMLtcmm&mm 
so [ooi6] zz\x*&wxmmt£j5m £&&&&.&& 

\Z&mistzm3. 4 &&%>£, CO2 V—*¥tiE<DV- 
1f3 2&U>X3 3T«S,£Sr£;bl2\ m&<D$>ift\s- 
-tft-A3 4*»lnmft3 5©*ffiKttltbT^*. 7 

;u^>, ^'j^AS.s^ttS^i:© rx^-yj 

t r+^UTj ^XSrfiJfflLT^©f^||(flCk— tf©tb 

p©#**^*»ttttk:»»r*££ani#fTtoft5. 

!f bf-A©Ji K> CHi>P)*l:« o {tttfcy X 
;i/3 7(2^5-3 0 p s i ©{Sffi^TX-Y -X^fT.^Sf 

©^^^©^-r-^^oifeHittSfc. KSKffi* 
fc*-A£iit*#-f ^SSC3£-&. 

4-ZffiX£M£<D&r>tzls— tFf-A<!:^n©tt^ 
HulK<*:©'!tS^^^A-r^rc©©^2©^7 > AP3 8^ 
85l»t*. ■€■©«*>*«&»*"?«. SBIJMiimllEft^ 
U— tf t'-A©^ «t ^ ^»±©iBII»*» S#3Bf 

»E^/^-> J ^il^^^fiKT*©l- ; ff5e&T'$>*„ LfrL 
so J:0««Kc^^->i;»UTtt. HKKtti; «fc o zT©>f 
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5 

Tgl*5«))0I«! \Z H 1/ T t* % <=> (CUM U T <b . 

mV^OXllSttaff K 1/ — 9 s K- A ©IE® tc&ai $ 

[0 0 17] «*iasfi6ffl-r*c:t"CWjS©*MT^S 
«#©1B«7 5-10 OS^D^Tfcftj&ftf&S 

it'©^*? «3taist»aioa, *g7tmiiB 

flsfd3i««C*JWTft»-r*Jl4:Tf***»65[0l»< Hi 

arc**. aoT#*rr«'i*MEHK#o*t if tr- 

[0 0 18] *56H©H!fiTtt3 2 5tKT©i*, T 

&fflT3M«ffliE#«-&K#j2 6 0tKTt-Ui:2 
0 0° 2 6 0"C©|gH©f?&##P2Bg£ffl/TH5. 

»ia««tt««iiiiKflt©»*aaE©5 o° n«3 o 

-#*-K ABS, ABSO#'J*-!i?*-ht0l 



(4) 

[0019] M^«-^(i#JS<D^^ejc-y--f h^aatta 

-5. 3$ 2 0 0' - 2 6 0t:©MO»»iiflfS:i*t>-»W 

«rUIR$nT43 0, 2 2 0t©l^OiS^iia«T# 

[0 0 2 0] 5fe^bfc«fc5lr. tt«Kttli#tt&iinSM$£ 
«©*Stc, Mffi#:©igi£v !RBft. ¥L8tt. 

•5Hi7iWSUV>o LfrLT-fchX ^JH^I^rh 

x^;i/7;io— ;K h;n>, 

7>tz7, 7thxh'j;K ?DD^>f>, Mb* 
20 3-)Vf£Z<Dm 1 fre. 5 %©iSS©HfiSK^?r*'t'-5)#^ 

J»nIffltt*S*iMllba^^"bl/<ttT— .v-^r-f (tac 
ify)T*«fc'5fc:»R-r'<*-C**. tt(iMK#<0^«|i 

>T©l^©i&3 U^ftT©ffiK#©iJD8rC*5. dtl 

so 0 >7-7 HC^l^l/- tf«Bgl 0 0 3£ 

ffi£lS>S9 0. 5mmii^ 5 cm©IIf^StTjtt 

{b dsn* l fcu— * y y 7s v >? mwizmm v 
t> d— ^yTsj-v^^Mt^nt^trnzm^n 
z&oizt&Zo wimLrz£?\zmm&mt, v-^-jy 

cc^t. T-#n«3 o < CRT©s#(cf#e»n^>. u— s* 
[0021] *%w<D&^ff3mrfi&tt<DBrfLv>mmmm 

mzgtfAtlZtlT^ZtX-X&lZfto. 
[0 0 2 2] 

50 Ut l ] 



*$K)¥6-232535 



(5) 

Pd 



2Cu + i + HCHO+30H- 



[0 0 2 3] 

Cu SO4 5H2 O 25g/l 

y;l,3^-hthU^A 60g/l 

NaOH 2 0 g/ 1 

*;UA7Jl^t h* 1 5 m/ 1 

(3 7%mm 

US. 7 5 ' F ( 2 

3. 9*0) 

[0 0 2 4] 3 OV-f i?P-f >3=- (0. 7 6wm) ©JJ 

s©«i*rtti«itt-«K:2 o^Ttts. &mti<Dfcm\z 
B;wt»t$5*«, #<©jfcffl-e«, loooY-f 

?D^f>f (2 5. 4 urn) iiTCDJSSrtS&g&CltTi* 
*«. «e©JP*©3tflQ«. «T©*ftTT'i?tt#iiKSP§ 

[0 0 2 5] 

Cu SO4. 5H2 O 2 5 0 g/l 

H2 SO4 7 5 g/ 1 

CL- 40ppm 

izy^y 4 0ppm 

iSS 130' F (5 

4. 4*C) 

mm®m 1-107^7 

[0 0 2 6] #K05, 6Kt3HT, 15ttf«¥3 

T5J:^i:i*$nTi5 0, tt©lt)«;ftB3 9Stt 
^tt«XB5 Atc^-T. 0 5 A©&g&W:jI!&©»rffi75* 

[0027] H6ttiii»/^->£fc*«*©**SB& 

4 0tt : E-^#7^X4 4rt© ; E-^yt7h 



-2Cu + +HCOO" +2H S O 
i 

2CU° +Cu + 2 

»4 2£HJrr*. WiZ^-ZfMt^--$'^y^7,4 4 
rt©BU©^-* (H*#1*) C:J:9£*-A^74 6© 
10 a»KJ:0XYBT»ll|-r*ilt**"C**. U— ifitSE 
* + U 7V4 8tt3t?©U— tf#-h 5 0, 5 2, 5 4 
SSL, ^*«P|i£?n«tIR0#ttfcX>r-^^AP 

3 7 iltSfbWig^AP 3 8&#U 7t>^'JIW* 
-A^75 6it-^5 8TSiltpIiijT">*-A^7 
6 Ott-^e 2 K«fc9#¥K^I!lfc* + U -r/T&* 
©TjftfC^fttttt-g),, 2 U r/4 
8 ©^IbtiyD ^^V^Jl/SiJffllga 6 4 T'M'W LTffiSh 

4 owtc««hP—^©*Krfcss?bfc/^-><£^ 

20 JDDiftlCj; 0 £j£Sn*W*fc«jR£»£"r* Z\£tfX% 
-5. 

[0 0 2 8] [«) It-77->^0. 5mm/tJ>©J6 
(*3©PBS/t7v ? '>A(III) (mliO5 0mgKT) © 

mmmzmm-tz. ^-^^^ommzmm^j 

StT5¥^cmSf)2 0-2 5 77h©M©^t 
1 5 >J ®j£V8®jfflttf;* J if tf— ASfd-*bfc«» 

so RSt/I^S?^ A© 2 2 0'C©^«fiigiK±lCSD^L 

ffcUfc*ffi±©*^jl7cL;fc^5^9A£tt*-r*. & 
Plffltt*fi*?&aJL. «<fcUfc«. g*©7fTlS©®7< y 
5 I^WS** bTIt-75 ->£ l/— !fT 

flt£ L fcft * y * & <b A: & T. 
[0 0 2 9] ftoT*Xnt2£ffil9att£«£KaL% 

so [BiBOfR^KW] 
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(6) 



[01] *%W<»%mz&<OM$Ll,tz®'&rt$-><» 

[0 2] A-Dte, :/D-feXT© 
[0 3] *%m<D$ZmT'&mVTXs(-7X7>£M& 



[0 4] H3£ftiKLfc&B®tt**riiHT&-&. 
[0 5] 3&7G«fli©<*«BIT, flfittttbfcPHM© 

LfcifcfcSJfcH 5 B 
[0 6] H«f©*«WB#««tU— !fK-A«3Cft 



JO 

[ft^©lftBJ!] 

10 $jg«7U-A. 12 igft^Vi-Jk 14 
^7f>»va-;K 2 0 2 1 

24 nmm&, 2 6 jRpisatt*«. 28 
««s§8S, 3 0 tm&i-, 3 1 m&&mm. 3 2 

U— tf, 3 3 Vy%. 3 4 V— tffc'-A. 3 5 ft 
DDI*, 3 7 yXJk 3 8 #7.AQ. 3 9 ffift. 
4 0 ffiA. 4 2 t— 4 3 t'DW. 4 4 t 
-5>-&yZ7s. 4 6 ^^--A^7. 4 8 l/-fSS 
*t'Jyy, 5 0, 5 2, 5 4 k— tf tf- K 56 •> 
*-A**7. 5 8 6 0 ^*-A^7. 6 2 

6 4 ypy^v/^jpsB 



[01] 



[04] 




[0 3] 
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